A multi-item inventory model with shortages and demand dependent on unit cost has been formulated along with storage space and set up cost constraints. In most of the real world situations the cost parameters are imprecise in nature. Hence the cost parameters are imposed here in fuzzy environment. This model is solved by Kuhn-Tucker conditions method. The model is illustrated with numerical example. The model is solved for without shortages as a special case.
Introduction
The inventory control is the function of directing the movement of goods through the entire manufacturing cycle from the requisitioning of raw materials to the inventory of finishing goods in an orderly manner to meet the objectives of maximum outcomes service with minimum investment and efficient plant operation. Stock level of various constraints such as limited warehouse space, limited budget available for inventory, degree of management attention towards individual items in the inventory and customer service level.
Many researchers have studied the inventory model with limited storage space and investment. Teng and Yang [8] proposed a deterministic inventory lot size models with time-varying demand and cost under generalized holding cost.
Abou-El-Ata and Kotb [1] applied geometric programming approach to solve some inventory models with variable inventory costs. Shawky and Abou-ElAta [7] solved a constrained production lot size model with trade policy by geometric programming and Lagrangean methods. Other related inventory models were written by Cheng [2] , Jang and Klein [3] and Mandal et al [5] . Recently Kotb [4] discussed multi item EOQ model with limited storage space and set up cost constraints with varying holding cost.
Zadeh [9] first gave the concept of fuzzy set theory. Zimmerman [10] gave the concept to solve multi objective linear programming problem. Fuzzy set theory has made an entry into the inventory control system. T.K. Roy, N.K.Mandal and M.Maiti [6] solved a fuzzy nonlinear programming under fuzzy environment. This paper determines the total cost of an inventory model with shortages under storage space and set up cost constraints which has been solved using Karush Kuhn Tucker conditions. The price per unit item is fuzzified for better result.
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The Kuhn Tucker conditions are necessary conditions for identifying stationary points of a non-linear constrained problem subject to inequality constraints. These conditions are given in table 1.1 
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Formulation of Inventory Model with Shortages
Let the amount of stock for the i th item ( i=1,2,…n) be Ri at time t=0. In the interval (0,T i (=t 1i +t 2i )), the inventory level gradually decreases to meet demands. By this process the inventory level reaches zero at time t 1 i and then shortages are allowed to occur in the interval (t 1i , T i ). The cycle then repeats itself.
The differential equation for the instantaneous inventory q i (t) at time t in (0,T i ) is given by
with the initial conditions 
There are some restrictions on available resources in inventory problems that cannot be ignored to derive the optimal total cost.
There is a limitation on the available warehouse floor space where the items are to be stored.
Investment amount on total set up cost is limited.
The problem is to find price per unit item, the lot size, shortage amount so as to minimize the total average cost function subject to total space and setup cost restrictions.
Min TC (p i ,Qi,Mi) for all i = 1,2,….n subject to the inequality constraints 
Fuzzification of the Cost Parameter
Here the unit cost price p i is imposed under fuzzy environment. The membership function for the fuzzy variable p i is defined as follows.
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( )
Here U Li and L Li are upper limit and lower limit of p i respectively.
Inventory Model without Shortages
The above inventory model without shortages reduces to
Subject to the constraints Here Kuhn-Tucker conditions are used as trial and error method by taking different value for β until an optimum result is obtained. 
Conclusion
In this paper we have proposed a concept of the optimal solution of the 
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obvious that the unit cost increases, but the lot size and demand value decreases as the β value increases and hence the total average cost also decreases as β value increases. This model can be extended to solve for more than one item with other restrictions like budget limitations, lot size etc.
